After the financial crisis, the necessity to support large inefficient banks had a crucial impact on a number of economies in Europe. This paper focuses on the effect that corporate governance mechanisms has on performance for commercial banks operating in developed and emerging European markets. We test a model of market-based bank performance for a sample of 150 commercial banks from 27 European countries over a period from 2004 to 2011. As a result, we show that such governance mechanisms as ownership concentration, state ownership, board independence, and others do have a significant influence on bank performance. We also find significant differences between models for developed and emerging markets, as well as for different geographical regions. Studying the financial crisis provides us with evidence for structural movements in the relationship model between corporate governance and bank performance as a result of the 2008-2009 crisis. In general, the important determinants lose their significance after 2007. Though, due to the possible endogeneity problem in our models, we should be cautious when interpreting the causality of connections between factors.
Introduction
The financial crisis of [2007] [2008] [2009] showed just how little we know about the governance of banks and how crucial the sustainability of the banking sector is. The corporate governance of banks has special relevance due to the specifics of the banking sector and its very special function in the economy. Hence, we need a better understanding of corporate governance as a driver of bank performance. The Basel Committee on Banking Supervision had called attention to the need to study and improve the corporate governance of financial institutions even before the financial crisis. The Basel Committee points out the importance of a structure with a board of directors and senior management (Enhancing Corporate Governance for Banking Organizations, 1999 Organizations, , 2006 . The Basel Committee also states that good corporate governance is necessary to guarantee a sound financial system. On the other hand, ownership structure is not regulated. Firms are subject to disclose the shareholders that own more than a pre-determined percentage of equity, but this requirement differs across countries. In the last two decades many mergers and acquisitions in the banking sector have taken place all over the world and have changed the ownership type of banks from government to private or from domestic to foreign, and that have increased the average level of ownership concentration. These changes raise important research questions on, for example, what type of ownership and level of concentration are better for bank performance.
The main purpose of this paper is to examine the relationship between performance of European commercial banks and their corporate governance mechanisms, such as having a board of directors and their ownership structure. In addition, we test to see if there are significant differences in the interaction between corporate governance and performance in different markets (i.e. developed and emerging markets) and in different economic conditions (i.e. before and after the financial crisis). We provide this analysis using a sample of 150
European banks for the period from 2004 to 2011.
Our empirical analysis extends the existing literature in three main directions. First, in this paper we go beyond the traditional stylized models of relationship between corporate performance and an exact corporate governance indicator, such as the proportion of independent directos on an organization's board. The aim of this paper is to create and evaluate a complex model of bank performance that combines the board of directors, ownership structure, and capital structure (leverage), which are the main elements in the concept of the firm's financial architecture, according to Myers (1999) . A firm's financial architecture refers to the combination of different structural dimensions, including ownership structure, financing (leverage), corporate control, and governance. We believe that a research model consisting of all key components of the firm's financial design can better explain corporate performance.
Second, we contribute to a comparable analysis of bank performance drivers in different countries that have different levels of legislation and regulation development. In this paper, we construct a model for a pooled sample that consists of different European countries and conduct a comparison between banks in developed and emerging countries to find whether there are significant differences in the model of bank performance. This question is important in terms of adapting regulation from developed markets for regulatory use in emerging contries.
Finally, as far as the financial crisis is concerned, most papers in this area are focusing on bank performance during the crisis and trying to find out what corporate governance characteristics are associated with the underperformance banks. We examine whether there are structural changes in the models of bank performance as a result of the financial crisis of 2008.
The paper is organized as follows. Section 2 presents an overview of previous research in the area and the hypotheses of our empirical analysis. Section 3 describes the data sources and summarizes the sample's characteristics. Section 4 presents the empirical results.
Section 5 provides a conclusion for this paper.
Research Method
In this section we review a number of research papers devoted to the impact of corporate governance mechanisms on bank performance and formulate our research hypotheses based on the previous literature and theoretical arguments. We first discuss the literature and hypotheses regarding the influence of the board of directors on bank performance. Second, we consider the literature an state our hypothesis on the influence of ownership structure. And finally we formulate additional hypotheses regarding the specifics of these relationships for markets with different levels of development and in a period of global financial distress.
Board of Directors
From a theoretical point of view, larger boards of directors gather more human capital, knowledge, and experience, which in turn helps the board to provide management with better monitoring and advice. On the other hand, too many board members can create additional problems with coordination and communication among directors in comparison to smaller boards. Within larger boards more compromises should be reached in order to make a decision, making this process less flexible and more time consuming. It also results in lower incentives for monitoring management and makes the board more dependent on the CEO's opinion, thereby harming efficiency (Yermack, 1996) . In general, the effect of a board's size on bank value is a trade-off between advantages (human capital) and disadvantages (coordination problems). It would seemingly follow that such a trade-off should create a nonlinear relation between board size and bank performance, yet little proof of this relationship can be found in the existing literature (Andres and Vallelado, 2008; Grove et al, 2011 ).
However, the majority of authors find this relation between board size and performance to be negative, showing that in developed markets the disadvantages of large boards are generally stronger than the advantages (Staikouras et al, 2007) . This holds true in emerging markets, as well (Adusei, 2011; Pathan et al, 2007) . Nevertheless, some authors show a positive relationship, arguing that the banking sector differs from other sectors and additional knowledge and experience provided by larger boards contributes to better bank performance (Adams and Mehran, 2008; Aebi et al, 2011; Belkhir, 2009) . Taking into account the mixed results of previous research we formulate our first hypothesis.
Hypothesis 1:
There is a negative relationship between board size and bank performance.
Both the codes of corporate governance in many countries and the Basel Committee recommend having a substantial proportion of outsiders on the board and take into account the advantages of their independence. However, the previous literature does not provide us with a conclusion regarding the effect of outside directors on the board.
On the one hand, independent directors have fewer conflicts of interest when monitoring managers. They are also less dependent on the CEO's opinion and they have a reputational incentive to better perform their functions in such a way that results in higher bank performance (Grove et al, 2011; Pathan et al, 2007) . On the other hand, an excessive proportion of non-executive directors could damage the advisory role of boards. Moreover, some authors point out that the effectiveness of outside directors depends on the cost of acquiring information about the firm: When the cost of acquiring information is low, outsiders on board of directors increase performance (Duchin et al, 2010 ).
While there is major evidence suggesting a positive performance effect from independent directors, some authors do show a negative effect coming from outside directors, who report that the majority of affiliated directors on the board is correlated with higher During the last decade, the opinion that gender diversity can be beneficial to business has become widely accepted. However, the rate at which women are being integrated into senior positions remains extremely slow. Among the largest public companies across Europe, men account for 89% of board members, while women account for just 11% (European There are other characteristics of boards of directors that receive much less attention in the existing literature. For example, CEO duality is considered to be a negative driver of bank performance (Pi and Timme, 1993; Grove et al, 2011 ). In our sample, only 4.5% of observed organizations have dual CEOs. We may therefore draw a conclusion about the insignificance of this factor even without regression analysis 3 . Such a small percentage may be caused by the fact that the beginning year for our sample is 2004 and some corporate governance codes (in the UK and Russia, for example) started to recommend the split of CEO and Chairman positions as far back as 2002.
Ownership structure
An ownership structure is usually defined along two main dimensions: 
Cross-country analysis and crisis environment
Our sample consists of banks from different European countries. To capture these differences, we use the concept of emerging and developed markets. There is a variety of interpretations for the term "emerging market", but we consider as emerging those countries We also create a separate model for the European Union's banking sector. This subsample is very special because all these countries are bound by many political and economic agreements and because most of them share the same currency. But most importantly, we would like to study a very special group of countries within the European Union: Portugal, Ireland, Italy, Greece, and Spain. Over the past couple of years, these countries have been involved in a severe sovereign debt crisis that puts at risk even the very existence of the Union and its currency in their current forms. As this crisis is directly related to the banking sector, we formulate following hypothesis.
Hypothesis 7:
The relationship between corporate governance and bank performance is significantly different within the European Union between those countries that are suffering from a sovereign debt crisis and those EU members that are not.
Therefore, besides the concept of emerging markets, we analyse the differences between banking sectors using a regional classification that is based on the geographical position of countries. It may seem unrelated to the topic at first glance, but we see similarities in the development of countries within some regions. For example, the countries of northern Europe (Norway, Denmark, etc.) are among the wealthiest economies in the world, while some countries of southern Europe are struggling with a debt crisis (Greece, Italy, Spain).
Therefore, not only do country-specific characteristics play an important role in determining corporate governance systems and banking performance, but regional development might also play an important role.
We base our regional classification on the geoscheme of the United Nations 4 , but modify it by adding some elements from the CIA World Factbook. As a result, we obtain the regional classification for European countries included in our sample. For these five subsamples we formulate the following hypothesis. Therefore, we include in our regression analysis a very common dummy variable for the crisis year and also we test the following hypothesis. 
Data and model

Data sources
To test the hypotheses listed above, we obtained information on corporate governance Although the 150 banks in the sample represent only around 2% of the total number of banks in the 27 countries, they represent about 60% of banking assets and 63% of loans.
Model and main variables
The 
Where:
Performance is an indicator for a bank's performance,
Board is a vector of characteristics of the board of directors,
Ownership is a vector of characteristics of the ownership structure,
Leverage is an indicator of a bank's capital structure,
Risk is a vector of different risk measures,
Bank is a vector of bank-specific control variables,
Country is a vector of country-specific control variables,
Crisis is a dummy variable for the year 2008, when the financial crisis was at its strongest.
We measure bank performance by using four variables to control the results for robustness. Two of these variables are market based and two are based on book values. The research is mainly focused on Tobin's Q, which is a market-value based ratio. The second market-based indicator is total shareholder return (TSR), which takes into account changes in a bank's share price, and dividends paid to shareholders during the year. As book measures for a bank's performance, we use average return on assets (ROA) and average return on equity (ROE).
To measure ownership concentration, we use the sum of the three largest stakes in the bank's equity (MAJ3). We also incorporate the percentage of state ownership in the bank (GOVN). Foreign and institutional ownership did not appear to be significant in our models, though we still analyze these indicators in our statistics section.
Risk plays an essential role in the banking business, therefore we include a few measures of risk in the model. We measure a bank's risk with the ratio of non-performing assets to total loans (NPATL), volatility of operating income (OIVOL), and the beta coefficient (BETA) as an indicator of systematic risk. We also include in the model a bank's capital structure by using the debt-to-equity ratio (LEV). A summary description of all key variables is presented in Appendix I.
To capture the effect of the financial crisis, we use a dummy variable that set equal to one for the year 2008 (CRISIS). For the European Union subsample, we create an additional dummy variable that equals one if the country accepted the euro as its currency (EURO).
Statistics and trends
The descriptive statistics for the main factors are presented in Appendix II. We tested the difference between averages for the subsamples of emerging and developed markets and We want to follow the specifics of the European Union within our sample and the differences between countries that heavily suffering from the European sovereign debt crisis (PIIGS) and other EU members. We see that on average boards are slightly bigger and more independent in the EU than in the total sample. Within the EU, the PIIGS countries have a higher average number of directors on their boards (16) than do other countries (12) . We show the statistics for female directors here, since the diversity on boards and in senior management positions is considered to be a very important issue in the EU. Nevertheless, we see that the percentage of female directors is lower for the EU than for the total sample.
Ownership concentration and state ownership are lower while foreign ownership is higher in the EU than in the total sample. Interestingly, the stake of majority shareholders, levels of foreign ownership, and levels of state ownership are lower in the PIIGS countries than in the rest of the EU. This may imply that, within the EU, countries with higher government involvement and foreign capital in the banking sector suffered less from the sovereign debt crisis.
Results
For the sample of 150 European banks, we estimated fixed effect regressions for four measures of performance. We view Tobin's Q as the main performance indicator. Therefore we discuss the obtained results mainly for this indicator and use other performance variables to provide a robustness check (Appendices III-IV).
Some corporate governance factors appeared to be insignificant in all or almost all regressions. Among them are the number of meetings a board of directors holds annually, the share of female directors 5 , and institutional and foreign ownership.
Model for European banking sector
For the total sample consisting of 27 European countries, we obtained a model describing the relationship between corporate governance and strategic performance of commercial banks.
The relationship between the size of a board of directors and bank performance is negative for the total sample and close to the acceptable levels of significance. Hypothesis 1 about the negative relationship between board size and bank performance has not been rejected for Tobin's Q, which supports some of the previous research papers and the widespread opinion that smaller boards are better for firm performance.
We find that independent directors are negatively related to the strategic performance of commercial banks. This result runs contradictory to the common view on independent directors and to our second hypothesis. The main corporate governance principles that are included in corporate governance codes are based on this view and therefore many of them have a minimal requirement for the number of independent directors on boards. Hypothesis 3, which regards the impact of female directors on bank performance, also cannot be accepted as this factor appeared to be insignificant in our models.
As for our fourth hypothesis, the relationship between ownership concentration and strategic bank performance is negative. One of the possible explanations for this is that large shareholders influence management and/or the board of directors and advocate ineffective decisions leading to worse performance. The market is aware of such a possibility and often sees concentrated ownership or the existence of a majority shareholder as a bad signal. This may result in a discount to such a company's share price that is being reflected in Tobin's Q.
State ownership has a positive effect on bank performance, which supports one of the existing views, though contradicts the fifth hypotheses. We view Tobin's Q as an indicator of strategic performance that is more long-term than book measures that are based on one-year operating income. Therefore, the obtained result shows that government involvement in commercial bank capital is good from a strategic and long-term perspective. Such a bank may receive help from the state during financial crises, which fact is likely to increase market confidence in this particular bank.
We find that the financial crisis of 2008 had a significant negative impact on the strategic performance of European commercial banks measured in terms of Tobin's Q. This partly supports our hypothesis about the significance of the financial crisis for bank performance and suggests that this question must be addressed.
Developed and emerging markets
As we discussed earlier, the developed and emerging market subsamples have significantly different characteristics. Therefore, for the models that we obtained and discussed in section 4.1 we run a Chow test to determine if there are structural differences in the coefficients. The differences in coefficients appeared to be significant for all four measures of bank performance (see Appendix III), which means that Hypothesis 6 cannot be rejected.
The effect of board size is negative for emerging and developed markets but is significant only for developed economies. The effect of board independence loses its significance if the model is estimated for the two separate subsamples, though it still remains negative.
In the Tobin's Q model, we observe a significant negative effect of ownership concentration for emerging markets only. The positive impact of state ownership is also insignificant for developed markets, though it does remain positive. This leads to the conclusion that the characteristics of ownership structure are less important for bank performance in developed countries.
We find that the effect of the crisis is negative and significant for both markets, but it is stronger for emerging markets in terms of the level of significance and value of the coefficient (-0.085 vs. -0.014).
In general, the significant factors of the model for developed markets are the financial crisis, systematic risk, and size of the market. Among corporate governance variables, only board size has a significant negative relationship with bank performance. Therefore, the strategic performance of commercial banks from developed markets has other determinants and is not explained by our corporate governance variables and controls.
Before and after the crisis
We discussed earlier that the dependent variables in our models demonstrate a strong decrease as a result of the financial crisis. The Chow statistics show that the model for the relationship between corporate governance and performance is significantly different before and after the crisis of 2008 for all measures of performance, except for the model for return on equity. However, even for ROE this difference is significant at the 15% level (see
Appendix IV).
For Tobin's Q, the effect of board independence changed the sign after the crisis and became negative, though the coefficient is insignificant. The negative impact of ownership concentration was more significant during the period of prosperity, as well was the impact of a bank's size. The relationship between a bank's age and performance changed the sign to negative after the crisis, meaning that more mature banks suffered more from the financial crisis.
In general, variables that were significant before the crisis lost their significance after
2007. This means that bank performance after the crisis must be explained by other factors.
All the changes in the models support our seventh hypothesis about structural movements in the relationship between corporate governance and bank performance as a result of the financial crisis.
European Union
We estimated a separate model for the relationship between corporate governance and bank performance within the European Union. The sample includes 96 banks from 21
countries (see Appendix V). We also estimated the regression for subsamples of the PIIGS countries and other EU members. The Chow test showed that the coefficients are significantly different for these two subsamples, which supports our Hypothesis 6.
Board size is negatively associated with Tobin's Q and the value of the coefficient is almost similar for the total European Union sample, the PIIGS countries, and other EU members. The percentage of female directors is positively associated with strategic bank performance at levels close to relevant significance, while independent directors do not show significant correlation with bank performance. The effect of ownership concentration is negative, but significant only in PIIGS countries. The positive impact of state ownership is sustainable for the European Union, as well as for the entire sample.
For the EU model, we introduced a new dummy variable that is set equal to one if a country adopted the euro as its main currency. For all measures of performance, this variable has a significant and negative coefficient. This means that banks in countries that adopted the euro have worse performance than banks in countries that kept their own currencies.
In general, the model for PIIGS countries has only a couple of significant determinants, and among the bank-specific determinants are bank size and ownership concentration, which are both negatively connected with bank performance.
Geographical regions and time intervals
We also estimated separate models for five different geographic regions and for four two-year time intervals to control for additional geographical and time specifics. This analysis shows us that bank performance in terms of Tobin's Q and total shareholder return were the least hurt by the crisis in western Europe and the most hurt in eastern Europe.
Therefore, we have to take into account the banking sector's vulnerability in some countries when talking about the impact of corporate governance on performance.
The negative effect of board size is the strongest in northern Europe. We observed the strongest negative effect of ownership concentration on all measures of performance in central and eastern Europe, where we also see a dominance of big international banks. This is evidence that such a structure in the banking sector is less than advantageous. State ownership is significantly positive only for the Tobin's Q of banks in eastern Europe, but significantly negative for northern Europe. All these differences prove that there are some important differences in how corporate governance influences bank performance in different countries (see Hypothesis 8) . Therefore, when corporate governance principles are being established, an different, individualized approach must be taken in every country.
Considering 
Robustness check
We have run all these regressions for four measures of bank performance to check whether the results are robust. Total shareholder return has the same determinants as Tobin's Q, except for the independence of directors and the size of a board of directors.
We recorded a negative impact of independent directors on strategic performance, but we observe a sustainable positive relationship between book measures of performance and independent directors. The effect of board size is negative in some cases, but mostly insignificant for other performance measures.
Ownership concentration has a significant negative impact over all measures of performance, however state ownership is not important for book measures. The effect of the financial crisis is also significant for total shareholder return, but is insignificant for book measures of performance. This may be explained by the fact that book indicators reflected the crisis for several subsequent years.
Book performance has one more significant determinant that market-based measures do not have: diversification of income. The effect of diversification is positive and sustainable for different subsamples. Evidently, non-interest income is a separate financing source that improves bank performance -specifically returns -independently from other factors.
Therefore, different measures of performance tend to have various significant factors in models. In general, models for market-value-based measures have almost similar determinants. The same is true for book measures of performance. Among all factors, ownership concentration is the most robust one as its negative coefficient is significant in the majority of the estimated models.
Policy implications
The results we obtained raise a question: What would be a better form of corporate governance? And if we see a negative effect in some factors (for example, ownership concentration or board size), should this be regulated by legislation?
The independence of boards has a negative impact on strategic performance, but it has a significant positive effect on book measures of performance. Therefore, we can suppose that in a short-term perspective independent directors are beneficial for bank performance.
They help to make decisions that lead to better returns, but they might an lack understanding of a bank's strategy and other specifics, which leads to a worse long-term performance.
There are minimal requirements in corporate governance codes of some countries regarding the share of outside directors (for example, 33% or 25% of the board). And there probably should be minimal requirements regarding inside directors, as they have easier access to information about the bank and a better understanding of its inside processes.
Following the same argumentation, corporate governance codes should contain some reasonable restrictions for the size of a board of directors. The board should not consist of too many directors, as this creates coordination problems and, according to our results that are in line with the common opinion, the appointment of additional directors to the board may harm its effectiveness and lead to worse performance.
We observe a sustainable negative effect of ownership concentration, but it is uncertain whether government could regulate it or not. If it is possible to find legal reasons to limit the equity ownership of one shareholder, the problem of picking up an acceptable level of ownership is rather complex. If the bar is too low, it will not help to increase the efficiency of banking governance. But if the bar is too high, the ownership structure may become too disperse and the bank's shareholders will represent a big group of people that are not enough involved in the bank's equity to monitor its performance well. In this instance the role of the board of directors becomes extremely important.
State ownership restriction is also a controversial question. On the one hand the state helped some banks during the financial crisis and signaled to the market by such action that these banks are close to bankruptcy. On the other hand, these banks have been saved as a result. In exchange for these bail-outs, government established paying out schemes in some cases, thereby restricting the future returns of these banks. At the same time, the market positively views the fact that the state is backing up a bank, as such an act increases the market's confidence in this bank's future. But again, the state can limit a bank's effectiveness as private owners may bring more capital, business, and entrepreneurial experience, although less guarantees. Therefore, the question regarding state involvement is still unresolved.
Conclusion
The financial crisis demonstrated the great importance of commercial banks in the economic system, which strengthens the need to study the corporate governance of banks.
We analyzed the relationship between corporate governance mechanisms and performance in
European commercial banks using a sample of 150 banks from 27 countries over the period from 2004 to 2011.
We observe that, on average, higher ownership concentration is associated with worse bank performance in Europe, while state ownership has a positive effect on market-based performance indicators. The relationship between board size and European bank performance is either negative or insignificant, which supports the widespread opinion that smaller boards are more effective. The percentage of independent directors on boards is negatively correlated with bank performance, but demonstrates a sustainable positive relationship with book returns. This raises a question regarding the difference between an independent director's effect in the short-term and in the long-term perspectives.
We also find significant differences between models for developed and emerging markets, as well as for different geographical regions. For example, the negative effect of board size is the strongest in northern Europe. The strongest negative effect of ownership concentration on all measures of performance is observed in central and eastern Europe, where we also see a dominance of big international banks.
The determinants of performance for the banking sector in the European Union are almost similar to the ones for the entire sample. For the EU we also control for the currency effect and find that banks in countries that adopted the euro as their official currency have poorer performance than banks in countries that kept their own currencies. The model for the PIIGS countries in general is of a poorer quality, which implies the existence of other connections between corporate governance and bank performance in this group of countries. The obtained results prove that there are some important differences in how corporate governance influences bank performance in different countries and during different stages of the economic cycle. Therefore, when corporate governance principles are being established an individual approach must be taken for every country, and one must also consider the probability of a financial crisis. Though, due to possible endogeneity problems in our models, we should be cautious when interpreting the causality of the connection between these factors.
This empirical study may be interesting for top managers of commercial banks, as well as for shareholders and board members. Our findings can provide them with some recommendations regarding the ways to boost bank performance by changing its corporate governance system. This study may be also useful for regulators as part of empirical evidence for future regulatory recommendations regarding corporate governance structures.
Appendices
Appendix I.
Description of main variables used in the regression analysis.
Board of Directors
NMEET
Number of meetings of board of directors during a year.
BSIZE
Size of the board of directors, i.e. number of directors in the bank's board of directors.
IND
Percentage of independent directors on the board of directors of the bank. 
FEM
SIZE
Bank's size, i.e. natural logarithm of total assets of the bank.
DIVERS
The percentage of non-interest income in total income, as a control for bank's diversification.
GNII
Annual growth of net interest income of the bank (%), as a control for the bank's growth and development in its core business area. LEV Leverage, i.e. total debt to common equity, as a control for the bank's capital structure.
NPATL
Ratio of non-performing assets to total loans, measure of risk.
OIVOL
Volatility of operating income, measure of risk.
BETA
Coefficient beta, measure of systematic risk.
Country specific controls
GDP
Annual GDP growth (%), as a control for country development.
MSIZE
Natural logarithm of market capitalization of all listed companies in the country, proxy for size of market. NPR Non-performing loans ratio in the country's banking sector, proxy for country risk.
Performance measures
ROA
Return on average assets of the bank, measure of bank's profitability.
ROE
Return on average equity of the bank, measure of bank's profitability.
TOBQ
Tobin's Q that was calculated as ratio of (Total assets + (Market value of equity -Book value of equity)) to Total assets, measure of bank's strategic performance. TSR Total shareholder return, based on change of market share price during the year and dividends paid.
Dummies EURO Dummy variable that equals one if the country has a the euro as its currency and zero otherwise. 
CRISIS
